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(54) GLOAW-DISCHARGE MASS SPECTROMETRY 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a glow- 
discharge mass spectrometry in which an analyzed value 
which is more precise than that in the conventional 
cases can be obtained by a technique which is different 
from that in the conventional cases. 
SOLUTION: Glow-discharge mass spectrometry is 
performed to a sample in which high-purity Fe as a 
reference material is used as a matrix and which 
contains Al in a trace amount (certified) as an analyzed 
material. On the basis of a measured ion current 
intensity ratio and on the basis of a certified Al/Fe 
existence ratio, a correlation between both is 
approximated by an approximation expression by using 
the method of least squares. By the approximation 
expression, respective observation points are 
approximated with higher accuracy than a case in which 
they are approximated by a straight line passing the 
origin. When the analyzed material and the reference 
material are combined identically, an analyzed value 

whose reliability is higher than that in the conventional cases is obtained 
existence ratio is found on the basis of the approximation expression. 




when the Al/Fe 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 



httpy/wwwl 9.ipdl.ncipi.go jp/PAl /result/detail/main/wAAAbraWxeDA41 1 094802... 2006/03/29 



O'ST-zou. -per 

(19)H*S#WJt (JP) (12) ^ H ^ ^ (A) (ll)»fmiM^HS^ 

#5i¥n -94802 

(43)^11 H ^riSll¥(1999)4a9B 



asii«a# F I 

G 0 1 N 27/68 Z 
27/62 B 
27/70 

HOI J 49/12 





4te¥9-250884 


CTDWIHA 


000003713 










(22}ffiRB 


3pJ«9^a997)9^16H 




««»«Waifr*K«-TBll«18* 
























37 








#± mm 



















64) (KM©«»] 5^D-S«Si«»«TS 



(51)Inta.» 

GO IN 27/68 
27/62 

HO 1 J 49/12 



(57) [sm] 
■set, 

■otc. 8!lJtL/c-f:t>Sife3SeJtiSiEJ^i?KDA 1/F 




"C o 




(2) 



1 1 -948 0 2 



u>;^!^«iLr$3;ti.5#»®*5s§e^i^pi— fir 

tifc-it i^mm^mfi e eta ^ n -s mfi a^w^f 

iti. i«tB*e3!p08i>siE$nri,>^wrie^*f^tmtJK 
©f!riay7 7u>;^!BjWfc^s??aEjt<b<Dffiiiii*# 20 

J*, 

i«fe^#TMfi!Bja*j<tc;H«iBi;:7T 

tilt :t >sfife5fis*i 6.sai $ ni«rtB^*f*f 

i^i^soMe 'J r u >x^s«:st-r -^ 3^ 

^Sm5EJt*^-r -5 C <!: ?:!|t®i-rSi'ia-Scm«fi 

[ 2 ] If 1 amo) if a -WMmmmx^vL 

BafB^SfS^liiBjR*^ Al, Si. Ti, Mn. Cu, 
As. Zn. MoCD(,>-rn*>rab-5C<!;*^iS[£-r€>^ 

( 0 0 0 1 ] 
[0002] 

\M^WS^\ i^n-SS(SWa^SfS (Clow Discharge 
Mass Spectrometry : OT. GDMS i^sl^^) 

(0 00 31 GDMST«. -jRtC, im«^tC^Sn5 



tb{C+B>pfig®^ife (Relative Sensitivity Factor : 
T, RSF<!:*><,»5) <kl¥«n^>lfiiE^«:*T?.C <!: 

(c J: -sT . >SiiiE^jt=&i9'eT)it*i8J«© 7 T u 

[0 00 4] co^&m. i£®e«j(c«. 

[0 00 5] 

R S F €:iE#-r ^ C i fet* ^fco 
[0 0 0 6] L*>b&*16, #JSLfc-^:i- 

>^?Jfe?SSl:b(C±iB® J; ^5 Aj:R S F ^ i l,^ ^ttejfc 

siis i c 5 > * -2. mo^mMmiWisj: z/ y ^ 

i>RSFifSi^x^mM^^m(D ')yr u>j^#iM«:>ct 

n^tt i^mm) i:nmbxi>. mm(D^tt m 

[0 00 7 ] -ecr. C<D5m{COC>-CSdSl/fc 
mi«l?^tb iSiE$ n-r (,» -5#aJ:bi <DM#iP6 R S F 
42£^t--5.f:i«:J:t3. |ia!l«:»-^< ^UlfitiiiBSlI 
fiiAi— S-rSJ:^!^tRSF?r»aL'-ca'/c. 0*^0. 
C L r^fcR S F ±iB<D#S©im«:ot,^-C 
S^;^R S FCcfjort^StcatfT. ^W^sM^JBiKfeO: 
jy^y :7t b>;=^^(Z)#ftJ:b (IgaHB) *<M^cC5!3fJ©S 

C 0 0 0 8 ] *^«. ±fBWIS€:W^-r4/c«){c/5:$ 
[0009] 



(3) 

3 

fim**x 4"«:te(,^r BSi ©raw: i^p -fem^riac -r c 

«fBei^(c*5W4«rfB^W*f«iiBa©©ttria y r u 
[0010} *#feHj{j. ^Hj#6*«. ^mi^mi^fe. 

mm. :a-*TJ^ISligj«*sJ;Otyr?T U>;^«JS«:-:)I^T© 30 

-(':*->«?^^J:b^??ffl:b<biEJ:bM®M««: 

J: 5 >SSK^SJt % R S F *Jt«?«3eS{ i t SiEtb 
W©M<^T#ffiJ:b«:^^ LT A# ^c^^*54^^ C <b 

[0011] 2(!:^BjK:fci»-c{3:. fT. m^ommw^ 
$>i>-^^M^^9is^avyri^yy^^tc 

itmif^x'itm^ifi. r^x<D^nicM.^<,ip,tii>mpix so 



1 1-94802 

4 

ttJi c i %»ig-rn«. i|^©«8®©* -5a©^!{>s 

ffl'JStSS«c<5I6A>©K»*-^it. •e©^*s«*^W>S:»J 
C©ffi0!l*iEb<ia^-r4C<!:«Bl8-C*5. 

[0 0 12] fBb> $)^a©fflBg}*aswen5©T. 
*^BjT-«> ig^©»i»s^i^=&^is«:iiMo-c, ±fats 

M^^fe-SCifCL-fc, C©J;^«:-rn«. iEJ:b0<I©1=B 

M*s3ln^)«^«*>fe^^©ci. iEJ±«^i©fflii3&asn 

[0 0 13] tj:is. C©+BH*<tOiE5i{c**S{cW. 

^xi>3 .#.*niSfi<HW5j«i-c* 0 . cn-c o 

©iSJ^cfe^ifi^^safl^ifti^^ct^ Uia<Mii^**as?)S«: 

^y±icyu-j box. mm^yy±^{moxi&^& 

[0014] *;S-*fSm«:oi».r :»W*fSiiB5 

Sfc J: y T u > X!B5«© >miJS?SSJt*5a«e 3 
n^. -eur. cc-caijssn/c'/':i->mss?S]KJ:bK:'o 

tBMiL/ria{HS***-Cl^n«. -5-©ia(KS^€:ffi-^-C 
?¥&Jt«r#tH-rn«J:l», */c, ±u.msti^xif^y 
?r*ii6-cun«. ^©^v7*iP,???Stb?:K*lRnWJ: 
cnccii?. *53'WKi^K:fct:tS:9-«T>!*mi^)»©y 

n. c ©7=- n ipm<o^mm«Ticmr c i *s-c 

[0015] *«?g«:*ic»r. SJeim©®]^.!: 

•5-<#*>©r*5*3. *^Wim©fS»a(**i*(l?gL,-r 
t.»%l»t3^». 2p:^W?:Slll6rS©{C5tAE-^. mffitCO 

[0016] ^ 2ti:^B^©d^a-&maS^5'W^«:*j 

MAS. Al. Si. Ti. Mn. Cu. As. Zn. M 



[0017] 

G9 0 0 0, F.I. Elemental Analysis^tM) ^^Sfflb 

C 0 0 1 8 ] L/tri*, Ur^r L'>:^!^Si?5:Si« 

A 1 *$«^-5 8S{iS («T. SS»l~S<ef48<i:C»5) 
^ffiSD^c. UU 1 ~ 4 b->l^J^ ( 2 m 

mX2mmx2 OmmOHftW) « K^5~83&i^t^ 
(ii:li2 5 mmxj^S 1 0 mm©RS<^) r-*5, 

fimt,cmm^titcii<Dx\ &^n<DA i iSHffi^, 7 p 

pm(i*i^l, 5), 8 0ppm(^*42. 6). 2 1 
0ppm(s^3, 7). 24 0 0 p pm (^4, 
8) ©4«Sli3rj:ot:i,»«>, 

[0019] ya-|RSI®^*{*. f>t^^©i&^. 
ftm«jS2. 0mA. WlMMKO. QkYr-ifeO. 
t«iief4<D*i^. ]8JfSSSg2. 5mA. iScSSJEO. 8k 

■t^m^¥i^A r 7!7X ( 9 9 . 9 9 9 9%«±) 

[0020] -f ^^SiJSS^eoasl^ti. :^•>S^fe3&^/]^* 



(4) 1 1-94802 

6 

* { 1 0-" ~1 0-" A) tCttf^'f h 

vjV9^r^7-fir-*. :^#t»t&^ (1 0-" ~10 

-'A) (Ctt7r ■7f'-*-:'7'$:ffltit:tf-5fc. W^tHS 

>cr)x^=f >^-/>h«6 0 ch, 
■7'S<D^BE^<b«0 . 1 8 6 V-C$)*3 , SX^-f ^^H-^ 
> h -COOS^B^ra* :? T V 7^- * f y'<Dm^it 16 0m 
sec/ch. -5=-^ y — 7 * h ■V'— ©JS^ 

10 «2 0 0ms e c/c htclS:^^/^ ijii2 5 iLtm©-r-f 

I 1 ey : M/AM) **4 0 0 0 iiLhK:^c-5<fc^tC-f 

-C©2P^fii?:fflt,i/c, 

[0 02 1 ] liX±(DJ:^rj:^rx. ^Wh^iC'Oi.^X^ 

W(tmiW<D -f * >^m^m. u i y 7 y u >;^!B9s© 

■^^:^mm®^i, ^-^H-^timmu. ^ti^m^m 

It ( I . /Abet ) / ( I . /Abet ) ?r#au/c. C 

c-c, Abd. . Abd. -e-ti-en^'A 1 . "Fe©e 

20 iSj^fflt-C. Abd. = 1. Abd. =0.91 72C?>&fii 
^ffllsfc. COct^i^SAbd. , Abd, {C J: -SffilE^JD;?. 
•SCi-C. ab5^^©llHa*iCOC»Ta'JS$n/c 

s^?^*, r'^r©I^lia^*^c-^<,»-csll5eL'/cJ©^K:ti 
m*. ai«:si*-rji^-r, 

[0 022] 
C«l] 







A 1 SEEfi (ppm) 


-f *>«3S5*SJt(ppm) 


1 


\£> 


7. 


19. 4 8 


2 




8 0 


114.9 


3 




2 1 0 


2 18.5 


4 




2 4 0 0 


2 0 8 2. 2 


5 




7 


1 4. 0 5 


6 




8 0 


112.7 


7 




2 1 0 


2 2 7. 0 


8 




2 4 0 0 


2 12 8. 8 



[0023] ^fc. mmxiCA 1 <DF eicMr^^tb 40 
C. /C. Cr^ito-^. ifSA IS^ffl) ^Mftytc 
'f:*->^SI^i:b ( I . /Abd. ) / ( I , /Abet ) 

SSm©aiJ-#.*:?'ci-y hfii. HI (a) , PI 
m (b) liCTjktif^yiimf^tii. C©i^7 7*iP>ia6> 

Recife©©. -;^fiiiJ&i>L/ii:^-ca<Hnjt6>itiM*«m 
[0 0 2 4 ] -?-c-c> c:n6^i-4©4iim^.> is 



TiatStSCl. 2«:*sWi^?Sx. y{c«, ppm* 
CO 02 5] 

1oq(v) = 0.0665OogCx))' + 0.516C1ogCx)) + O.ao 
[0026} 
(1^21 

locj(v) = 0.0217aoq(x))' + 
■eUT. ilBSI^l. 2(C 



0.765aoq(x)) 



0.490 



(5) 



11-94802 

8 



CCT?»fflUfc^«fffiC. /C. iSS^OAl^fii 



[0027] 











1 


7 
1 


6 . 9 


— 1 . 4 


2 


8 0 


8 6.6 


8. 5 


3 


2 1 0 


19 4.5 


-7. 4 


4 


2 40 0 


2 4 2 6 


1 . 1 


5 


7 


6. 9 


-1.4 


6 


8 0 


8 6.2 


7. 8 


7 


2 1 0 


19 5.2 


-7. 0 


8 


2 4 0 0 


2 4 2 6 


1 . 1 



[0028] JbfB«2 *>^tt. ^^(Ok 1 SSEffii^ 

?¥ait3&J^t> -:> i . JiSBIBi:^ i . 2 tcS-^c* 20 
[0 0 2 9] SP>(C. ±gaS»iH'-4<D4lffiS!Ij^. fcJ: 



[0 030] 

[1^3 ] loqCy) = 0.797C1o(jCx)) + 0.568 

[0 0 3 1 ] 

{WLA ] loflCy) = 0.857aogCx)) + 0.411 

cc-c#aibfc»*Tfitc. /c. iSim®AiigiEfit 

[0032] 
[^3] 





A 1 SSEtS (ppm) 


d^«f{l (ppm) 


(X) 


1 


7 


8. 0 


1 4. 3 


2 


a 0 


7 4. 5 


^6. 9 


3 


2 1 0 


16 7. 0 


-2 0. 5 


4 


2 4 0 0 


2 8 2 5 


1 7- 7 


5 


7 


7. 2 


2. 9 


6 


8 0 


8 2. 2 


2. 8 


7 


2 1 0 


18 6.0 


-7. 0 


8 


2 4 0 0 1 2 5 3.4 


1 9. 0 



[0 03 3] ±.Um.2fs^f^kt. #^©A 1 ^Mt^ 
©rffiC. /C. OmMdS. 2 0. 5%fell^«:JRS-:>-CC* 40 

[0 03 4] Ajfc. ##tr{cmH§f Si. tJe*<D*iS 

S l3{pe.Hj6*»'&:J:5ic, m 50 



[ 0 0 3 5 ] cfc O^^HWKtt. SIS©SS'Ji^*>6R S F 



C6) 



(0036] 

[IS 5] loflCv) = 1.149C1oqCx)) 

[0 03 7] 

[18:6] loflCy) = 1.124(logCx)) 



1 1 -94802 

10 

[0038] 
(«4] 





A 1 SSEffi (ppm) 


^*Tffl (ppm) 


(X) 


1 


7 


2 2,4 


2 1 9 


2 


8 0 


13 2.0 


6 5,0 


3 


2 1 0 


2 5 1.1 


1 9. 6 


4 


2 4 0 0 


2 3 9 2 


-0.3 1 


5 


7 


15,8 


1 2 6 


6 


80 


12 6.7 


5 8.3 


7 


2 1 0 


2 5 5.2 


2 1.5 


8 


2 4 0 0 


2 3 9 3 


-0.3 0 



[0039] JbfBlS4*»e)». 1 SSEfli^ 5« 

#HitC. /C. (D^M*s. m^-cz 1 9%K:i^T.5>Ci 20 

2»fc^5^^Dc^> ii)jsrt?ia<KL//t±iatS[S;3. 4 

[0 040] JJtJi. *:^?«©SliS0gS(c-:>l,ir|feHJOfc 
2(£^Bj<D^ji5j!gicoi,it:»±iB©*>(DJjlM-K:fe« 



■Si?«EJt=Sr> *^H9©#a-C*2?)ntS«tl,». */c. # 

tc. S!3R©#;ffi-C#att?:3R*r*>1tt5^tl,='Ci*«J6 

*©#^-C#&H:^**rfe<i:Ci. 
[S®©jffi#^cgiHJ] 

[01] -f 5}- ^-^iiSS^Jt t A 1 iSiiEM©^^* 7" o 
h (a) »f>t^^©^>©. 

(b) »^tt5e^©^>©-r'a>5. 



[^1 ] 



(a ) 



lb) 




1000 (CycsJ 




1000 (Cvts) 



